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ABSTRACT: 
 Synthetic dye stuffs are extensively used for textile dyeing and other industrial 
applications. The textile industries generate large volumes of waste water which contains toxic 
compounds. The disposal of these wastes into water bodies causes damage to the environment. 
These effluents require prior treatment before being discharged into the water bodies to prevent 
water pollution. The aim of this study is to investigate the adsorption of the textile dyes like Acid 
Blue 9 and Brilliant Green from aqueous solution over activated carbon prepared from coconut 
shell(CSC) and palmyra fruit nut shell(PFSC) at different reaction parameters. CSC has higher 
removal efficiency for these two dyes than PFSC. Adsorption data were fitted well with 
Freundlich isotherm and the kinetic data followed a pseudo-second order model in addition to 
intra-particle diffusion model ( with removal more than 99%) at all conditions. 
Keywords :  Adsorption, Acid Blue 9, Brilliant Green, Coconut shell, Palmyra fruit nut 
shell, Activated Carbon, Dye removal.  
1.INTRODUCTION 
 Synthetic dyes are widely used in 
industries like paper, dyeing, plastic, 
cosmetics and textile industries1. At present 
1,00,000 different types of dyes with annual 
production rate of 7×105are produced. 
Synthetic dye stuffs used in textile industry 
were found to be toxic, carcinogenic and 
even mutagenic14. Among them textile 
industries consume about 36000 ton/ year. 
Huge amount of dye containing wastewater 
are discharged into water bodies which 
cause hazardous effect to the environment. 
       Treatment of dye effluents is a difficult 
process because dyes have various synthetic 
origin and they contain complex aromatic 
molecular structure which make them more 
stable and more difficult to be biodegraded. 
There are various treatment methods such as 
physical, chemical and biological methods. 
Among these methods adsorption has been 
shown to be an effective method interms of 
low cost, high efficiency, simplicity, design, 
ease of operation and insensitive to toxic 
substances.  
The adsorption was carried out using 
a low cost agricultural by products like rice 
husk, coffee bean husk, banana pith, orange 
peel, sugar cane bagasse etc2-11. Activated 
carbon is most widely used adsorbents due 
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to its high adsorption capacity, high surface 
area and microporous structure. 
Literature survey shows that there 
are only a few studies regarding the use of 
activated carbon from Palmyra fruit nut shell 
and Coconut shell, for the removal of dyes 
from aqueous solution. The objective of this 
study is to optimize adsorption process of 
triaryl methane dye using activated carbon 
prepared from Coconut shell and Palmyra 
fruit nut shell. 
2.MATERIALS AND METHODS 
2.1.Instruments 
In the experimental studies, 
MAPADA V-1100D Spectrophotometer 
was used for determination of dye 
concentrations. 
2.2.Materials  
 Acid Blue 9, and Brilliant Green are 
used in the absorption studies were obtained 
from LOBA CHEMIE PVT.LTD., Mumbai 
and Hi Media Laboratories Pvt. Ltd., 
Mumbai. The coconut and palmyra fruit nut 
shells were collected.   
EXPERIMENTAL METHODS 
2.3. Preparation of Activated Carbon 
The coconut and palmyra fruit nut 
shells were impregnated with sulphuric acid 
and dried in an oven at 200°C for 10 hours. 
Then the carbonized material was washed 
with 1% sodium bicarbonate followed by 
distilled water, dried at105°C. The samples 
were ground and used for all adsorption 
experiments12,13. 
2.4. Preparation of stock dye Solution 
 Stock solution of Acid Blue 9 and 
Brilliant Green were prepared by dissolving 
0.5g  of each  dye in distilled water and 
making it upto 100 ml in a standard flask. 
2.5. Standardisation of Dye Solution 
      Solutions of   Acid Blue 9, Brilliant 
Green were standardized by measuring the 
optical densities of the various 
concentrations of the dye solutions at 629nm 
and 625nm respectively by using MAPADA 
spectrophotometer. 100ml of dye solution of 
required concentration was taken in a pyrex 
bottles which contains the required amount 
of activated carbon (CSC & PFSC). The 
solutions were shaken in orbital shaker. At 
appropriate time interval 10ml of aliquot 
was filtered in whatmann No.1 filter paper. 
The filtrate was collected separately in a 
clean dry test tube and then the optical 
density of the clear supernatant dye solution 
was measured till the equilibrium was 
attained. 
 Effect of contact time were studied 
by taking 100ml of dye solution with 
appropriate concentrations in a pyrex bottle 
containing 0.5g of activated carbon (CSC & 
PFSC). The influence of initial dye 
concentrations were observed by varying 
concentrations of dye in the range, Acid 
Blue 9 (10-55mg/L) and Brilliant Green (5-
45mg/L) with 0.5g/L of activated carbon. To 
evaluate the percentage decolourisation 
dependence on the dosage of adsorbent was 
studied by varying dosage of activated 
carbon from 0.5 to 0.9g with suitable 
concentrations of dye. The variation of pH 
were studied by varying the pH range like 
4,7 & 9. The effect of desorption studies 
were investigated by varying the strength of 
HCl medium from 0.05 to 0.2N on 
colourisation. The effect of decolourisation 
of both dyes by adsorption using CSC and 
PFSC were compared. 
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3.RESULTS AND DISCUSSION 
Adsorption of Acid Blue-9 and 
Brilliant Green dye from aqueous solution 
over activated carbon prepared from coconut 
shell (CSC) and palmyra fruit nut shell 
(PFSC) have been investigated.  
The rate of adsorption was found to increase 
with  
 increase in (i) contact time (Fig.1) 
and (ii) dosage of adsorbent(Fig.3) 
 decrease in (i) initial dye 
concentration(Fig.2) and (ii)pH 
(Table.1) 
 
 Adsorption data were fitted with 
Freundlich isotherm(Fig.4). 
           The experimental data are subjected 
to various kinetic models. The adsorption 
process is found to follow pseudo-second 
order kinetics(Fig.5) and the experimental 
data are found to fit into intra-particle 
diffusion model(Fig.6)15. 
 
Fig.1 : Effect of Contact time 
 
 
Fig.2 : Effect of initial dye concentrations 
 
 
Fig.3 : Effect of Dosage of Activated 
Carbon 
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Dosage of Activated carbon (g/L)
CSC
PFSC
pH Acid Blue 9 Brilliant 
Green 
CSC PFSC CSC PFSC 
4 82.6 90.1 82.1 95.9 
7 82.6 90.1 82.1 95.9 
9 57.9 54.5 41.1 54.4 
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Table.1: Effect of pH 
 
Fig.4: Freundlich Isotherm 
 
 
Fig.5 : Pseudo second-order kinetic model 
 
Fig.6 : Intra particle Diffusion model 
 
4.CONCLUSION 
In this study, activated carbon (CSC 
and PFSC) were prepared by simple process 
and used for the adsorption of Acid Blue 9 
and Brilliant Green dyes from aqueous 
solution. Adsorption efficiency of CSC and 
PFSC for Acid Blue 9 at equilibrium time 
for 150 min was found to be 99.74% and 
100% respectively, while in Brilliant Green, 
the adsorption efficiency of 99.91% and 
99.83% respectively was observed at the 
equilibrium time of 110 min. Thus, the 
efficiency of adsorption by palmyra carbon 
is comparable to that of coconut carbon.  
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